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Mutations in the XPB, XPD and p8 subunits of the
transcription/DNA repair factor TFIIH that contains 10
subunits, are genetically linked to human diseases, including
cancer. However, no reports of mutations in other TFIIH
subunits have been reported in higher eukaryotes. Here we
analyze at genetic, molecular and at biochemical levels the
Drosophila p52 (Dmp52) subunit of TFIIH. We found that
Dmp52 is encoded by the gene marionette in Drosophila and a
defective Dmp52 produces UV light sensitive flies and specific
phenotypes during development: Organisms are smaller than
wild type siblings, present tumors and chromosomal instability.
The human homologue of Dmp52 partially rescues these
phenotypes. Some of the defects observed in the fly caused
by mutations in Dmp52 generate trichothiodystrophy (TTD)
and cancer like phenotypes. Biochemical analysis of Dmp52
point mutations introduced in the human p52, at homologous
positions to defects in Dmp52, destabilizes the interaction
between p52 and XPB another TFIIH subunit, thus compromis-
ing the assembly of TFIIH. This study significantly extends the
role of p52 in regulating the XPB ATPase activity and
consequently both of its transcriptional and NER functions.
doi:10.1016/j.ydbio.2007.03.201
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Drosophila klumpfuss, like its vertebrate homologue,
Wilm’s tumor supressor-1, is localized to both the nucleus
and the cytoplasm and mat bind RNA
Barbara J. Zaffo, Jamie C. Rusconi
Dept. Biol. Sci. U@Albany, NY, USA
Drosophila klumpfuss (klu) encodes a zinc finger transcrip-
tion factor of the EGR-class. Members of this class of
transcription factors can act as both transcriptional activators
and repressors and contain a DNA binding domain of three
C2H2 zinc-fingers. klu and the vertebrate homologue Wilm’s
tumor suppressor-1 (WT-1) are unique within this class in that
both contain an additional zinc finger. Using our newly
generated klu antibody we have found that klu is localized to
the cytoplasm, as well as the nucleus in every tissue examined.
In addition, this cytoplasmic expression is found in puncta,
similar to the expression of WT-1 demonstrated in recent
studies. Recently published data have shown that WT-1 shuttles
in and out of the nucleus, associates with RNA and even with
actively translating polysomes. These data, together with our
klu expression analysis, have led us to propose a role for klu as
an RNA binding/associated protein. To date we have shown that
32 mRNAs precipitate with klu using a technique called RNA
immunoprecipitation or RIP and are working to see if klu is
directly bound or associated with these RNAs. We will present
RT-PCR results that confirm potential RNA targets, as well as
our bioinformatics analysis of potential primary or secondary
structural similarities between these RNAs.
doi:10.1016/j.ydbio.2007.03.202
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The corepressor dCtBP locally inhibits the Dorsal activator
in the Drosophila embryo
Yutaka Nibu, Hitoshi Aihara, Mark Stern
Dept. of Cell and Dev. Biol., Weill Med. Col. of Cornell Univ,
New York, NY, USA
Transcriptional repression mediated by the corepressor
Drosophila CtBP (dCtBP) is essential for establishing the
mesoderm in the early embryo as it excludes the neuroecto-
dermal fate through the zinc finger repressor Snail. We have
demonstrated that dCtBP directly interacts with Snail by
binding to its PxDLS amino acid motif, and that dCtBP is
required for the repression activity of Snail, which can inhibit
only nearby activators (short-range repression). However,
several crucial mechanistic questions have yet to be addressed.
For example, how does the Snail/dCtBP complex inhibit
transcription? We are employing chromatin immunoprecipita-
tion (ChIP) assays to analyze embryonic enhancers controlled
by both the Dorsal and Snail/dCtBP. We are currently testing:
(1) how the Snail/dCtBP complex locally acts and (2) how
dCtBP-mediated repression is associated with histone modifi-
cations. Our ChIP assays demonstrate that both Snail and
dCtBP bind the rhomboid NEE enhancer. Our ChIP assays also
show that when the NEE enhancer is active, Dorsal and dCBP
(Drosophila CREB-binding protein; Dorsal’s coactivator) are
recruited. However, when the enhancer is repressed by Snail/
dCtBP, the binding of Dorsal seems to be prevented, while
dCBP binding is not affected. However, histone H4 is rather
hypo-acetylated. These results suggest the exciting possibility
that dCtBP acts by locally preventing DNA-binding of Dorsal
and that dCtBP may inhibit dCBP. These results provide the first
insight on the molecular mechanisms by which dCtBP mediates
short-range repression at the chromatin level.
doi:10.1016/j.ydbio.2007.03.203
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The Mexican axolotl (Ambystoma mexicanum) is a neote-
nous salamander that carries a cardiac lethal mutation resulting
in mutant embryos that never develop a heartbeat. This simple
recessive gene, in homozygous condition, results in a deficiency
of sarcomeric tropomyosin and an absence of organized
myofibrils necessary for heart contraction. Co-culturing mutant
hearts with a specific RNA from normal axolotl embryonic
anterior endoderm rescues the mutant hearts and they begin to
beat. This bioactive RNA has been termed myofibril-inducing
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RNA (MIR). It is hypothesized that the secondary structure of
the MIR is critical for binding a specific protein(s) required to
synthesize tropomyosin and thus form organized myofibrils.
Analysis of sequence data reveals a G→U point mutation in the
mutant MIR. Further computational analyses, using GENEBEE
software to compare normal and mutant MIRs, show a
significant alteration in RNA secondary structure of the point-
mutated MIR. At present, we plan to use several base
substitutions of the MIR that alter its secondary structure. We
hypothesize that MIR acts as a noncoding RNA since its
bioactivity is preserved through its unique secondary structure
instead of an encoded protein. This study may facilitate
identifying MIR homologs in higher mammalian systems,
including humans, which might lead to regeneration of dam-
aged heart muscle caused by infarct or other disease processes,
and thus restoring normal heart function.
doi:10.1016/j.ydbio.2007.03.204
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The transcriptional relationship between maternal Xoct60
and zygotic Xoct25 in Xenopus laevis
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Oct4, one of the POU class V transcription factor, is known
as a key molecule to control the multipotency of the embryonic
cell. Mammalian and Zebrafish have only one POU-V factor,
whereas Xenopus has three factors, Xoct25, Xoct60 and
Xoct91. It has been shown that the Xenopus POU-V factors
have an ability to maintain the multipotency of the embryonic
cells. Here, we examined the transcriptional relationship
between maternal Xoct60 and zygotic Xoct25. At first, we
constructed dominant negative form (DN) of Xoct60. Micro-
injection of DN-Xoct60 mRNA caused reduction of zygotic
gene expression at st. 10.5, which resulted in the cell death at st.
15. Co-injection of wild type Xoct25 completely rescued the
malformation caused by DN-Xoct60. The embryo injected with
Xoct60 showed the increased gene expression of Xoct25, while
DN-Xoct60 caused the downregulation of Xoct25. These results
suggest that Xoct25 functions in the downstream of Xoct60. To
confirm the upregulation of Xoct25 by Xoct60, we isolated the
upstream region of Xoct25 and carried out luciferase reporter
assay. The reporter construct was actually stimulated by
Xoct60. The Xoct60-induced upregulation of Xoct25 occurred
in the animal cap assay. However, cycloheximide inhibited the
upregulation of Xoct25, suggesting that Xoct60 activates the
gene expression of Xoct25 together with the other zygotic
factor. Animal cap assay using Cerberus-short (an inhibitor of
Nodal signaling) showed that Nodal signaling is required for the
zygotic expression of Xoct25. These results suggest that
maternal Xoct60 and zygotic Nodal signaling are involved in
the zygotic gene expression of Xoct25.
doi:10.1016/j.ydbio.2007.03.205
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The regulation of SoxB1 genes during neural induction in
Xenopus laevis
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The SoxB1 genes, Sox2 and Sox3 are expressed in the
presumptive and developing nervous system of vertebrates,
and overexpression of either gene leads to an expansion of
neural tissue in Xenopus. BMP (bone morphogenetic protein)
induces epidermis and inhibits the formation of neural tissue.
We show that both Sox2 and Sox3 are expressed in response
to BMP inhibition. Their spatio-temporal expression patterns
and response to BMP make Sox2 and Sox3 strong candidates
as the primary targets of neural inducers which are required
for the formation of the central nervous system. By studying
the regulation of Sox2 and Sox3, we can identify the
molecular mechanism that drives the expression of early
neural genes. Towards that aim we demonstrate that de novo
protein synthesis is required for the repression of Sox3 and,
in contrast, the induction of Sox2 in ectodermal explants.
Additionally, gain and loss of function experiments in whole
embryos demonstrate that the BMP target Xvent1, but not
Msx-1, represses the expression of Sox3 and our reporter
construct Sox3-GFP. Furthermore, analysis of transgenic
embryos reveals the requirement of two putative Vent1
binding sites for the restriction of Sox3-GFP expression to
the neural ectoderm. Future studies include the evaluation of
candidate activators required for the induction and continued
expression of both Sox2 and Sox3 in the absence of BMP
signaling. The results from these experiments suggest that
Sox2 and Sox3 have distinct modes of regulation even




A novel β-catenin-associated histone methyltransferase
activity and its role in dorsoventral patterning
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The Wnt/β-catenin signaling pathway directs multiple cell
fate decisions during embryogenesis. In early Xenopus laevis
embryos, the Wnt/β-catenin pathway specifies dorsal cell fates
by activating genes that will give rise to Spemann’s organizer.
Previously, we have shown that Wnt/β-catenin functions
during a discrete window of time prior to the midblastula
transition (MBT) to activate gene expression. We have also
reported β-catenin/TCF-dependent transcription before the
MBT despite large-scale transcriptional repression. This
indicates that β-catenin functions during pre-MBT develop-
ment to regulate gene expression and that this information is
heritable through multiple cell divisions. How is activation of
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